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2 BEHY

o EtherCAT #HiXi43# - ETG 1020

o EtherCAT fR/RITHRZHIM - ETG 1300

o EtherCAT MHL{E EHIME - ETG 2000

o EtherCAT Bilfb & #5 BL B UM —cii% - ETG 5001

e CANOpen R H ZFE{EHCE S+ - CiA DS 301

e CANOpen & BB M, FHT@EH 110 fiEt - CiA DS 401
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3 Ui
o 16 X AH NG 2 GEN S MRz 28528 PNP #248) , @il ® LED f8
TRIRZS

o N/ G AR RS

o i RJ45 B23ki%EHE EtherCAT®1 S 4k,

o T LLIEAE D 2 AL B AR ] (ARl ]: 500us) .

o TRE +24VDc A I HIE (+24Vde i) WS .

o 16 MR HRYE, BAFES], BIEATEES, I iR R
o EFXHERIERI AL

o £ EN50022 11 EN50035 257! DIN $4 F4H%.

o BHEITEF IR AR WRFFSLRE 4 MEA, WEAM R E .
o TN TRS-§ ML &

o B TRS ¥ EHLL,

o JX=F 138x70%x23.5 mm

1 EtherCAT® /27 [E Beckhoff Automation GmbH ¥ 7] (1M BT AR FI L FIFE AR .



BARSH

o FIANBUEHF:
o 0=0V 210V
o 1=14V & 24V
o I ANHIHAEIE: 0.5A
o i fRIF
o FLg
o I#K
o ITHJE (40V)
o BEMAMHIA 1 AN TR +24Vde B IR OV,
o M AWG 24 + 12 &z,
o IR 51T AR K F R AR 2R
e 24 Volt DC (Vdd &i7) .
o Bl A
o DAL
o HHIHIRHIEATIZHIA LED {55
o HEASAE A RS HIBIURAES) LED (55 .
o BRI SEE B[R B 7 20 S AR FE Iz N o



EENS e

5 Wy REM

A LUK TRS-CAT e a2k U773 TRS-nn-E &4 E, #479 . FERE
VAN NG KL o

NI R | BT | BARERY | SHER
REE REE
1 7 - 8
1 5 1 7
1 3 2 6
1 1 3 5




10 HL AR

6 HARMH
6.1 EEEZME
S %44 BN KA Bk | B
vdd, 24 \olt DC 18 30 V
TF R s B ok VO = 24 Volt DC 1 A
VO iyt B LI HL IR 16 36 Vv
1O, HJFHRERK T8 35k A7 58 EEL YR 8 A
B 0 65 °C
6.2 BITEH
3H %A BN | BB Bk | B
vdd, 5 24 v
. Bl ORI,
, BRASHLY 40 mA
9, I Vdd=24V,
VO=0V,
BEMTF A . IR =
Ip, T/EH OP, FHTEuEHH, 70 mA
Vdd=24V, VO =24V
VAL iR VOn = 24 Volt DC 0 - 0.5 A
VO %t FL 18 24 30 v
Voh, % ErRASHIE VO =24V, Rl = 18 Vv
10KOhm, Cl =
50pF
Vol, %R VO =24V, Rl = 5 v
& 10KOhm, Cl =
50pF
Vih, AR VO = 24V 18 Vv
E
Vil, i NEARA R VO =24V 10 V
TAERE 5 60 °C

10




11 AR

6.3 HfhsH
SH M =N KB BRK | BAL
1 7R St ] 500 Vac
21 B B
100 ms FFEERT[H] 1100 Vac
i N 2138 R b 1 5 Bh e L[] 2500 Vac

11
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7

YR IR EEANE A IS 2R 6 BARRIE.

T 2B A FH A 8 oy AN HAth — U] T B TRS-CAT, @i AR &5 F.
WAZNE N F- 3, RS ORFEZR

VBT JE R EE A TRS-CAT [E £ 7E EN50022 5 EN50035 DIN S | *f T-i%4%
FOPRED, DI —Fh8 22 JJ A E A, N al LA 55, R\ SR
.

E% ! DIN SPGB UERES TRS-AX HLEREM: A0S M Eh L %
iz (RlZidth DIN S50 .

EE! T EtherCAT® ##:, APjibvlae i+ IHIFEm, JATE WA Cat.6
S/ISTP Hi%i.

Beib | N2 B SR AN B R F I e W % B TRS-mm-E 37 .
TRS-CAT & H T AT\ 5 — M H & B 1% .
XJE AZErEgh. EFRHREES, AR SELE T, P S IUREA & i .

12



55 led

8 {5 LED

8.1 Led RUN. LINK-ACT #1 ERROR.

ETG #4 2 f8e T EtherCAT® R ZiE{EMI{ES LED (LED LINK-ACT. LED RUN
F1 LED ERROR) fyEifh, K8, A1 E . WEMIfE.

8.2 Bus %#ft led

o 44 LED =R T/E TRS M4 A BOEN TRS Fl#(E.
o Zxth LED KFE/n#fiL TRS B4k BEA RGN TRS FAlfE OX&2&Hs e
RA, (HHE TRS B4 FERE IR .

8.3 1/0 ¥ led
R AR R RS .

o IR 1IN
o RPN 0 K.

8.4 +24Vdc 44 led
N +24Vde #E R

o HIJER] I 5
o AT L ERAE IR A2 VE L SRR K

:ETG: EtherCAT Technology Group, &L “Z#% Cl” &7,

13



5 EtherCAT EHLHYHE: O

9 5 ETHERCAT EALAEEND

TRS-CAT fH 4 /> Sync Manager:

SMO0: Mailbox Out Sync Manager
SM1: Mailbox In Sync Manager
SM2: Process Output SyncManager
SM3: Process Input SyncManager

TRS-CAT f&/H 3 4> FMMU:

o fith
o A
e Mailbox RS

XFT Mailbox, SEMEEHE R E, HHEAMAKY, SDO 15 BMRSSCHFH) Co/E Prid flse#
Vital,  PAKKI 7 i ¥ ml RE .

%7 CoE ¥hill, EILHEIZHI M.

9.1 T/EHER

9.1.1 S z0nf ¢ [
A B ALH] S EtherCAT JB{E [F2DHISERE . A 20 A Ui g, v DAL A0 R 2 5% 1)
wh, [FE T EtherCAT M 4% i% 4. TRS-CAT B &b r A W34 (b
SYNCO [R5 H N B

SRR 4% DC_SYNC #1 FREE-RUN.

A LLIETE ESCs mmsamizsse (e 0x980 Ml 0x981) kI, i E s7Ext
% 0x1C32 F1 0x1C33 # (Z W FIHE ML)

DC-SYNC s Ai stk A6 (ffi SyncO 1) DC #:) BRI, AT, "TbL
Wt SYNCO HHF, ¥ TRS-CAT 5 EtherCAT EHMLE . AHUEBFES R 1:1, @
JE A ENLE R CRAS BN TRS-CAT 19 1 ANEEEHD . 0x980 2717 24 {H 4
A 0x0300.

%! DC-SYNC TAERF, THLAZLR SM2 #ia (HlidEE LAN A48 A+
#t CALC+COPY TIME OUTPUT & DELAY TIME + CALC+COPY TIME INPUT,

sESC: EtherCAT MMLizHil#%

14



5 EtherCAT EHLHIHED

B SEEDEL GES IS 0x1C32. 0x1C33 DL N % Ox10F1 H 4 £ (4%,
Ja XN .

SM2Event Syncl Event SM2 Event Sync0 Event

SYNOHSMZ Dilstares
e 1C32:02 {Cycla Time)
103205 {Nlin Cyels Tima)
——

Input Latch

FEaEUR Dalay Thrs)
OIﬂpl ite Valid 1033:06
{Cale + Copy
TE32:08 (Dalay Tinre) Tirmesj

o | B
Ll

I W¥ait for SYNG event I Caks+Copy Inputs

Local Cycle synchronous to Sync0 Event

7 FREE-RUN #550F, TRS-CAT A & HAdk 7 T8 E F A ENUR . EubiEo T,
21 JE [ 5 5] 5 500ps. 0x980 2777 2 {E 4 4y 0x0000.

Logal Timeér Event Local Timer Event

i 1532:02 (Cycle Time)

| -ty

C32 06 (Min Cycle Tima)

w ¥
!

Copy and prepars ] Getand Copy inputs
outputs | :
Outputs Valid Input Lateh

Local Cycle with Free Run synchronization

15



5 EtherCAT EHLIIREN

9.2 EtherCAT IR&HL

REWATTH I ENNHA TRS-CAT M. C&%ME ETG #MASIE TRS-CAT H1sjit

EtherCAT JR&SHL.

Init

(1P} {PI}‘

(sl

Pre-Operational

(an) {OP) (PS)] (5P
¥

F 1 [

Safe-Op

erational

(SQ) | (©3)
¥

Operational

RS, AT LR BIRES T e E RS Z B LU Init RZS# N Operational R 75

AT (ERAFRAT) BOERAE: IR &It E ML

16



5 EtherCAT EHLHYHE: O

R PAH
INIT I8 HEL I IR A
TRS-CAT ¥4k B A/, #& TRS &2k FIEC
B
ToiE##4T Mailbox B Process Data i1z -
INIT 2] PRE- T AU E DataLink (DL) Huhik #1{Zi& SyncManager (SM) T
OPERATIONAL (IP) | Mailbox {5 . EHL#I4E4 DC B4R [ 25 .
FHLFEE PRE-OP JRE.
LHLEE ESC MR (AL) %17 %. TRS-CAT K
Mailbox HJaa1k /& 15 1EHf
PRE- A #E4T Mailbox i#1{Z .
OPERATIONAL JCEH#E4T Process Data @1z »
(PRE-OP)
PRE- EHLEE SM F1 FMMU {Z1& A T Process Data.
OPERATIONAL R4E TRS BB % B 1AL
#| SAFE- o BITN% OxFO50 K TRS Fii
OPERATIONAL o 3L 0XFO30 K% TRS BLE; 4
(PS) LWL T SAFE-OP 4.
TRS-CAT #:5% /] T- Process Data (1] SM {Zi& 1 DC [ & &1
.
TRS-CAT 36z fir) TRS Bo & A4a il fr) (0xFO30 = 0xF050)
EEIEM.
SAFE- AJ#E4T Mailbox i#1{Z .
OPERATIONAL A LLiEAT Process Data i#{5, (HAHE N, 1% H R F
(SAFE-OP) “Gr AR .
SAFE- FHREA G .. FALFE OP
OPERATIONAL RS,
k2l
OPERATIONAL
(SO)
OPERATIONAL m] 747 Mailbox 81z .
(OP) A LLi#E4T Process Data i1z »

9.3 Can Over EtherCAT (COE)
TRS-CAT f£ SDO 15 EMR% M FF FsLjti COE i (CAN over EtherCAT); il 5E
B, AT AR S

X+ PDO Wi, TRS-CAT HATHCE . sz b, WG PDO /% & Kk &
PDO, Bt fyn] HSEhry 8, FHEFTHAT FEA/E558 PDO.

ME— AN ek AL B 2 PS PR A AENCE (B TRS MEERARD) . EHIRET,
TRS-CAT ¥ LB 5 0xFO30 (EMNLBERIACE) X5 0xFO50 7 FH T 4f i A il 1)
LB .

17




5 EtherCAT AL

«fbEeEr ) PDO LSS AT PDO SM Z (i E (0x1C12 1 0x1C13 X %4miF) Nk,

18



5 EtherCAT EHLHYHE: O

T v B AR e T 0 55 MALEE S B B G I L f TRS-CAT (B30 2 AR 7 30
(DC-SYNC & FREE-RUN) .

SRR X ROEAE ETG Mtk (RS “BEbi &R X" A% , fa CiA
DS301 HARSH . AREZFAELE, HHELMF ESP.

9.3.1 %% 0x1C32 #70x1C33
%% 0x1C32 11,3 H T Processes Data Output ] 2 4~ SM (5B R HE S .

%% 0x1C32 115 H T Processes Data Output /] 3 > SM {51 [F25 1115 & .

TR AE N R PR BX X R E AR T RG] HER, IR AE DC-SYNC U~
AR

=5 ¥ | B Vi 15 5&? RAE | R
0x1C32 | 1 EBZ N RW % U16 | DC falH4anikEs
0x0000 = FREE-RUN
0x0002 = DC-SYNC
2 JE B 1] RO o U32 | TRS-CAT &, ®#f7 ns
4 YRR R RO & U16 | 0x0005 (X3 #F
B FREE-RUN #I1 DC-
SYNC)
5 /N A BIRE | RO %5 U32 | &/ SYNCO Ji Y]
= 500000
ns.
6 THEAERIE | RO i U32 | SM2 ] %t 2] SYNCO
I FIT 7 IR ] = 100000
ns.
9 FEIR I (A RO ER U32 | )\ SYNCO F1£5 5k Hi i)
i 18] = 150000 ns
11 | SM Fift: RO i U32 | SM &S L RIIK
LT PURAR | %
A
32 | [FBHER RO o Bool | [F2P4#ti%: TRUE &k
FALSE

sESI 3Cff: TPA_TRSCAT.xml 3CfF, 4% TRS-CAT ML L1 EtherCAT 5 5.

19




5 EtherCAT EHLHYHE: O

w3l | F | B Vil 5&? RE | R
0x1C33 |1 | Ak RW % U16 | DC #E=CY AipIREs

0x0000: FREE-RUN
0x0002: DC-SYNC

2 | AT RO B U32 | TRS-CAT JA#, Hfins
4 | SEES RO 5 U16 | 0x0005 (f3ZHF
L FREE-RUN #1 DC-
SYNC)
5 | m/NEmEE | RO % U32 | dR/sCiF SYNCO Jil 3
= 500000

ns.

6 | itsEMEHE | RO U32 | JA SUNCO #| SM3
[f] ] FH R i s i
6] = 100000 ns.

i

9 ZEIE i) RO FD U32 | SYNCO ¥ N8if72
8] [ IRF ] = 150000ns.
11 | SM ZHf} RO F U32 | SM &L LR IIR
T PURAE | #
B
32 | [FBHR RO o Bool | [F2P#i%: TRUE &k

FALSE

9.3.2 X/5 0xF030 /7 0xF050
%1% O0xFO30 (Bt B RIMEBARIRAIE) BERER TRS HAEE, PS WER MM
WL Ki%%] TRS-CAT.

X% 0xFO50 CHEIl AR ERAR IR A1) A& I TRS-CAT JE s Kl i) TRS A5 & -

SR AE, FWAMEMI TN AN R 0xFO30 BT &5l #HE A PRE-OP # RO #
WRITE 5 [a] AL, %% 0xFO50 fFZ 5| #8524 RO i A4,

FERXWDMX RSP, 7RG 0 BoxlcE TRS BN SR H IR E L (TRS Bil) #i&.
WA, 4 0 (B 0) EEEEMAE TRS-CAT Hi.

Afbld@t 32 ALEAESI R AR TRS Bitk (L£fE TRS-CAT f¥ gd) . MR
OxF000 (b 44 HE & S ) T8 e 32 A 70 3 oA -

20




5 EtherCAT EHLHYHE: O

5 TRS-CAT: 0x494F2D42 (ASCII [ “IO-B” )

[ ]
e TRS-IO-E: 0x494F2D45 (ASCIl [t “IO-E” )
e TRS-AN-E: Ox414E2D45 (ASCII /] “AN-E” )
e TRS-AC-E: 0x41432D45 (ASCII [f] “AC-E” )
e TRS-XX-E: 0x58582D45 (ASCII [#] “XX-E” ) ki i3 &
e TRS-KK-E: 0x4B4B2D45 (ASCII ] “KK-E” ) % fiil i &
EL] F | B i 5&? RAE | ERE
0xF030 | 0 F&5] 0 R-WPS | 15 us DN
fEM 1 3 8 BRIA
1
1 57 R-WPS |5 U32 | T4 Id:
X% Id 252 [ 0x494F2D42
A CERD
2.7 | T R-WPS | % U322 |[FEX% Id kA
5% 1d 1.6 1% 6
TRS-I0-E: 0x494F2D45
TRS-AN-E: 0x414E2D45
TRS-AC-E: 0x41432D45
TRS-XX-E: 0x58582D45
TRS-KK-E: 0x4B4B2D45
8 ¥ R-WPS |5 U32 | EX%I1d7
B 1d 7 TRS-10-E: 0x494F2D45
TRS-AN-E: 0x414E2D45
TRS-XX-E: 0x58582D45
=5 F | B i A 5&? KA | ERE
0xF050 | 0 TZ&5 0 RO ki us DN
M1 5] 8 BRik
1
1 307 RO Fo U32 | 0x494F2D42 (ERiN)
X4 Id
2.7 | TE RO & U32 | ¥ EX%1d kE
X% 1d 1.6 1% 6
TRS-I0-E: 0x494F2D45
TRS-AN-E: 0x414E2D45
TRS-AC-E: 0x41432D45
TRS-XX-E: 0x58582D45
TRS-KK-E: 0x4B4B2D45
8 ¥ RO 5 U32 | ¥ EXSId7
X5 id 7 TRS-10-E: 0x494F2D45
TRS-AN-E: 0x414E2D45
TRS-XX-E: 0x58582D45

21




5 EtherCAT EHLIIREN

XA PDO Tx/Rx 43 Fi N RO. TRS-CAT £ PS i i@t Xt % 0xFO30 &% ik

FRCE, B3PS R,

9.3.3 #ififE TRS

TRS-CAT TRS-xx-E TRS-xx-E TRS-xx-E
[RxPDOs 0x1600 0x1601 0x160n |
= B | T
| TXPDOs 0x1A00 0x1A01 0x1A0n |
T T L] 1
| Input Entries 0x6000 0x6010 0x60n0 |
L [T [T [T
| Output Entries 0x7000 0x7010 0x70n0 ‘
P
1
i
Communication Area '
0x1000-0x1FFF b
Device Parameter
OxFO00-0xFFFF
Module 0 Module 1 Module n
{integrated) (Exp 1) {Exp n)
EtherCAT n<=7

TRS (TRS-CAT # TRS-CAT #% TRS-nn-E ¥ J&) %8 “BH b & E 4" ETG

(%% ETG5001) A Bk & .

WIER, B (B TRS-CAT MK BHA X5 RxPDO Al —~xt &

TxPDO .

0x7000) , ifi TXPDO (0x1A00) f FZizHL 16 MEMIA (% 0x6000) .

%} TRS-CAT, RxPDO (0x1600) *f M 5 N 16 A4 mifi (X%

TARGHRMY, RS N EEEEACE, BIFE PS @ X R 0xFO30 Ak IEAfZ 2

FCE .

AL, £ TRS-CAT fEberr, pri— s TxPDO Ox1AFF, PULHECHR#AERT %R 0xF100
WRIRA - I8 “BiHUL &I E 7 ETG (Z%ETG5001) .

9.3.4 X/% 0xF100 #4571 Ox1AFF

FREXT R OXF100 B & W& IREE R . £ TRS-CAT #E XUl

22



5 EtherCAT EHLHYHE: O

=3l |7 | B Pl 5&? KA | R
0xF100 [0 | T&5I 0 RO B us
1T | ZHRE RO & us
2 | TRS &Zi@fE | RO 2 Bool | TRUE = OK
&
3 |TRS m#ZH  |RO b Bool | TRUE = OK
4 |TRS &%k |RO i Bool | TRUE = OK
FARES

“LWRIRES” B (F&5 1, 8 i) £HHEIREST (NEHY RMEE TRS-CAT )
TRS-nn-E ¥ @) , HE& T

7 6 5 4 3 2 1 0
W& W& IRES IRZS RES N W& IRES
E N R E N E N E SN E SN R E N
8 7 6 5 4 3 2 1

R 17 BN I TAE, RS “07 BoRHR & A 7E e, 20N E b AT
e

ST OxF100 #% I8 xT 5 OX1AFF Hiff) 1:1 BRI . 7EXT % OX1AFF Hidfs 7 &5l 5,
Bool B! “New message available” Btif, FEXM R FRG 4 HFi2W
0x10F3,

XFXFR OF100 HHURIEEMR, AW F2HHE, "/Ex R4t SDO Al
T2 0x10F3.

9.3.5 X152 0xF700 7 OxF701
IX et % FH T H A I A B AR AT N .

EHMARRALE ETG1020 Hh51)H, J& EtherCAT M@ E4NR, 7F Operational IR R
P, ¥ B BhiR A Safe-Operational(-Error) R

KGN 01.20 [ ERRAS S, Xt
01.00 TRS-CAT ffif A<,

W A, e AR S Wi BRI (B R EIR EAPIRES .
W 0xF701 R4 (I ) MFEB (FZI) N 0 (B4 TRS-CAT # &I i BA
), WA AT AR

23




5 EtherCAT EHLHYHE: O

#5 ¥ | B iy 1] 5&? KA | FRE
0xF700 | O T30 RO 3 us i 8, % T TRS-CAT 1)
TR B K AT RESCE:
1 LR R R | RW o U16 | Bt e & i i i) 4 tH B
(el (ErrorVal0)
2.8 | ¥RHIRE RW & U16 | S g 1 21 7 #HRI )
1.7 A
(ErrorVal1..7)
EG] T | B 5 8] 5&? KA | R
0xF701 | 0 FZ&51 0 RO 5 us {6 8, % T TRS-CAT 1
TR B K AT RESCE:
1 LT RER | RW @ U16 | B sl 9 i a4 R B 5
T (ErrorMode0)
2.8 | ¥ RHIRE RW o U16 | /e 1 2 7 a5 e
®1.7 Az (ErrorMode

1.7)

E£ P B TRS-I0-E 5#t: %t ErrorModeN [f5F—4f7, %N e r— A4 .
o WA 0, T HAE T A4 B R B IR EAn1E .
o WA, DB B R O R ErrorValN 86D 118

TRS-AN-E ¥ BESIEFHEIRY BIENR:

o tNH 4R ErrorModeN = OXFFFF, 4 H K EX ErrorValN 18 .
e ErrorModeN % & AT ] HoAth {iE ANy OB R 7 ik E 50 . XF % OxF710.

TRS-AC-E ¥ BB e MY BEMN: 2T REH. il

AR B ERME .

HE3

B OXF710 Xf R —Ar s B AE 1 K78 55 OxF700 A1 =xF701 XF S HATAT I E -

24




5 EtherCAT EHLHYHE: O

9.3.6 OxF710 %/ %
0xF710 %1% (SysOk Mask) & TRS-CAT (145 & %1 4.

T R R VE S B E AR R R R R B AT, BT, % SYSOK B (HLHE
GreenBus) 7rECGERT R — a2 M .

LA R TESCR ETG1020 1, BRI, EA1/2 EtherCAT &4k 1l (5 45 %, 1E
Operational JIRZ& R4z, ¥ K& % A3 E Safe-Operational(-Error) R 7.

Xt % KT . TRS-CAT 01.00 JiitA<f¥) 01.20 [ 12 it A St .
WR A, B RS W N BN (B R B R B AR

R OxF701 RydfE () MvBe (7RG v 0 (R TRS-CAT B4 BIA
D) WLEARHEAT 9 PR FF o

=5 T | B il 5&? KA | TR
0xF710 | O +=45l 0 RO 73 us Vale 1
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